Integrated platform for production and purification of human pluripotent stem cell-derived neural precursors.
Human pluripotent stem cells (hPSCs) are a promising source of cells for clinical applications, such as transplantation of clinically engineered tissues and organs, and drug discovery programs due to their ability to self-renew and to be differentiated into cells from the three embryonic germ layers. In this study, the differentiation of two hPSC-lines into neural precursors (NPs) was accomplished with more than 80% efficiency, by means of the dual-SMAD inhibition protocol, based on the use of two small molecules (SB431542 and LDN193189) to generate Pax6 and Nestin-positive neural entities. One of the major hurdles related to the in vitro generation of PSC-derived populations is the tumorigenic potential of cells that remain undifferentiated. These remaining hPSCs have the potential to generate teratomas after being transplanted, and may interfere with the outcome of in vitro differentiation protocols. One strategy to tackle this problem is to deplete these "contaminating" cells during the differentiation process. Magnetic activated cell sorting (MACS) was used for the first time for purification of hPSC-derived NPs after the neural commitment stage using anti-Tra-1-60 micro beads for negative selection of the unwanted hPSCs. The depletion had an average efficiency of 80.4 ± 5% and less than 1.5% of Tra-1-60 positive cells were present in the purified populations. After re-plating, the purified neural precursors maintained their phenotype, and the success of the preparative purification with MACS was further confirmed with a decrease of 94.3% in the number of Oct4-positive proliferating hPSC colonies. Thus, the integration of the MACS depletion step with the neural commitment protocol paves the way towards the establishment of a novel bioprocess for production of purified populations of hPSC-derived neural cells for different applications.